Synthetic procedures and characterization data
General: The reagents and starting materials employed were commercially available and used without any further purification or prepared following reported methods as indicated. Anhydrous THF was purified by an Advanced Technology Pure-Solv PS-MD-4 system. 1 H and 13 C NMR spectra were recorded using Brucker ADVANCE III 400MHz and Advance 500 MHz spectrometer with tetramethylsilane (TMS) as the internal standard. The chemical shift was recorded in ppm and the following abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t = triplet, m = multiplet, br = broad. Chemical shift values (δ) are expressed in parts per million using residual solvent protons ( 1 H NMR, δ H = 7.26 for CDCl 3 , δ H = 2.50 for DMSO-d 6 ，δ H = 7.16 for C 6 D 6 and δ H = 5.32 for CD 2 Cl 2 ; 13 C NMR, δ C = 77.16 for CDCl 3 , δ C = 39.52 for DMSO-d 6 , δ C = 53.84 for CD 2 Cl 2 and δ C = 128.06 for C 6 D 6 ) as internal standard. Mass spectra were recorded on a Therno Finnigan MAT 95 XL spectrometer. X-ray crystallography data for 5c were collected at 90 K with a Bruker APEX II X-Ray diffractometer equipped with a large area CCD detector by using graphite monochromated Mo-Kalpha radiation (lambda = 0.71073 Å). Melting points were measured using a Nikon Polarized Light Microscope ECLIPSE 50i POL equipped with an INTEC HCS302 heating stage. UV-vis-NIR absorption spectra were recorded on a Shimadzu UV-3600 spectrophotometer. Cyclic voltammetry were performed in dry dichloromethane on a CHI 620C electrochemical analyzer with a three-electrode cell, using 0.1 M Bu 4 NPF 6 as supporting electrolyte, AgCl/Ag as reference electrode, gold disk as working electrode, Pt wire as counter electrode, and scan rate at 50 mV s -1 . The potential was externally calibrated against the ferrocene/ferrocenium couple.
Dimethyl 4-bromo-[1,1'-biphenyl]-2,5-dicarboxylate (7)
To a sealed tube containing phenylboronic acid (1.22 g, 10.0 mmol), dimethyl 2,5-dibromoterephthalate (6, 3.52 g, 10.0 mmol), palladium(II) acetate (112 mg, 0.499 mmol) and triphenylphosphine (289 mg, 1.10 mmol) were added degassed toluene (100 mL), ethanol (20 mL) and a 4 M K 2 CO 3 aqueous solution (7.5 mL) successively under nitrogen atmosphere. The resulting mixture was stirred at room temperature for 20 minutes, and then stirred at 40 °C for 5 hours. After cooled to room temperature, the reaction mixture was quenched with 1 M HCl (30 mL) and extracted with ethyl acetate (3×). The combined organic layer was washed with saturated brine, dried over anhydrous Na 2 SO 4 and concentrated under a reduced pressure. The crude product was purified by silica gel column chromatography using hexane/ ethyl acetate (v/v changed from 20/1 to 10/1) as eluent for gradient elution, yielding 2.09 g (60%) of dimethyl 4-bromo-[1,1'-biphenyl]-2,5-dicarboxylate (7) 2.98 g (8.00 mmol) of (E)-dimethyl 4-styryl-[1,1'-biphenyl]-2,5-dicarboxylate (8) was dissolved in 80 mL of CH 2 Cl 2 . To the resulting solution were added 300 mg of 10% Pd/C and 60 mL of methanol. After H 2 gas was bubbled through the solution for 30 minutes, the reaction mixture was kept under an atmosphere of H 2 maintained by an inflated balloon with vigorous stirring at room temperature overnight. The mixture was filtered through celite, and the filtrate was concentrated under a reduced pressure. The crude product was purified by column chromatography on silica gel using hexane/CH 2 4 , and the resulting solution was refluxed for 12 hours. After cooled to room temperature, the resulting mixture was filtered. The filtrate was concentrated under a reduced pressure. The residue was re-dissolved in 30 mL dry DMF. To the resulting solution was added 0.31 mL of 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU). The mixture was heated to 80 °C and kept at this temperature with stirring for 6 hours. After cooled to room temperature, the mixture was poured into a 10% HCl aq. solution and extracted with a large amount of CH 2 Cl 2 . The organic layers were combined and washed with 10% HCl, dried over anhydrous Na 2 SO 4 , and concentrated under a reduced pressure. The residue was purified by silica gel column chromatography using hexane/ dichloromethane (v/v changed from 1/1 to 1/2) as eluent for gradient elution, yielding 463 mg (75%) of benzo [4, 5] To a solution of triisopropylsilylacetylene (221 mg, 1.21 mmol) in 10 ml of anhydrous THF at 0 °C was added 0.78 mL of 1.6 M n-butyllithium in hexane (1.24 mmol) dropwise under a nitrogen atmosphere. The resulting mixture was stirred for 0.5 hour at room temperature. To the mixture was added 61.6 mg (0.200 mmol) of benzo [4, 5] cyclohepta[1,2-b]fluorene -5,11-dione (11) under a nitrogen atmosphere. After being stirred for 5 hours, the reaction mixture was quenched with water and then extracted with diethyl ether for three times. The organic layers were combined, washed with saturated brine, dried with anhydrous Na 2 SO 4 , and concentrated under a reduced pressure. The resulting gel-like solid was purified by column chromatography on silica gel using hexane/diethyl ether (volume ratio changed from 10/1 to 3/1) as eluent for gradient elution yielding diol 12b as two separated diastereomers. To a solution of 2-Bromomesitylene (241 mg, 1.21 mmol) in 10 ml of anhydrous THF at −78 °C was added 0.78 mL of 1.6 M n-butyllithium in hexane (1.24 mmol) dropwise under a nitrogen atmosphere, and the resulting mixture was stirred for 0.5 hour at −78 °C. To the mixture was added 61.6 mg (0.200 mmol) of benzo [4, 5] cyclohepta[1,2-b]fluorene-5,11-dione (11) under a nitrogen atmosphere, and the resulting mixture was warmed to room temperature. After being stirred for 5 hours at room temperature, the reaction mixture was quenched with water and then extracted with diethyl ether for three times. The organic layers were combined, washed with saturated brine, dried with anhydrous Na 2 SO 4 , and concentrated under a reduced pressure. The resulting gel-like solid was purified by column chromatography on silica gel using hexane/diethyl ether (v/v changed from 10/1 to 3/1) as eluent for gradient elution yielding the diol 12c as two separated diastereomers. Preparation of deactivated silica gel: 1.0 g of water was added to 20 g of silica gel suspended in hexane. The suspension was stirred until block solids disappeared. Then the suspension was used to fill a column for chromatography.
5,11-Dimesitylbenzo[4,5]cyclohepta[1,2-b]fluorene (5c)
0.30 mL of acidic SnCl 2 saturated solution (SnCl 2 saturated in 37% HCl) was added to a solution of 54.9 mg (0.100 mmol) of diol 12c (a mixture of two diastereomers) in 50 mL of THF at 0 °C. The mixture was stirred at room temperature in dark for 10 hours. Then the resulting dark-green mixture was diluted with 50 mL of water and extracted with diethyl ether. The organic layer was separated, washed with water, NaHCO 3 aqueous solution and saturated brine successively, dried with anhydrous Na 2 SO 4 , and then concentrated under a reduced pressure. The crude product was purified by column chromatography on deactivated silica Scheme S1 Alternative synthesis of diketone 10.
4-Bromo-2,5-dimethyl-1,1'-biphenyl (14)
Phenyl boronic acid (2.43 g, 19.9 mmol), 2,5-dibromo-p-xylene (13, 16.0 g, 60.6 mmol), Na 2 CO 3 (4.30 g, 40.6 mmol) and Pd(PPh 3 ) 4 (400 mg, 1.54 mmol) were dissolved in 100 mL of toluene and 50 mL of water (50 mL). After refluxing for 12 hours, the reaction mixture was cooled to room temperature and then poured into water and extracted with ethyl acetate. The organic layer was washed with water, dried over anhydrous Na 2 SO 4 , and concentrated under a reduced pressure. The residue was purified by column chromatography on silica gel using hexane as eluent, yielding 3.12 g (60%) of 4-bromo-2,5-dimethyl-1,1'-biphenyl (14) 
Diethyl 4-bromo-[1,1'-biphenyl]-2,5-dicarboxylate (15)
To a refluxing solution of 4-bromo-2,5-dimethyl-1,1'-biphenyl (14) (2.61 g, 10.0 mmol) in 20 mL of pyridine and 80 mL of water was slowly added 15.0 g of KMnO 4 in small portions over 3 hours. The reaction mixture was then refluxed overnight. After cooled to room temperature, the resulting mixture was filtered. The filtrate was acidified with concentrated HCl yielding 4-bromo-[1,1'-biphenyl]-2,5-dicarboxylic acid as a white solid, which was dried under vacuum and used without purification in next step.
The diacid as obtained above was dissolved in 30 mL of anhydrous ethanol. To the solution 5 mL of concentrated H 2 SO 4 (5 mL) was slowly added, and the reaction mixture was refluxed overnight. After cooled to room temperature, the mixture was poured into water and extracted with ethyl acetate. The organic layer was washed by water, dried over anhydrous Na 2 SO 4 , and concentrated under a reduced pressure. The residue was purified by column chromatography on silica using hexane/ethyl acetate (15/1, v/v) as eluent yielding 3.40 g (90%) of diethyl 4-bromo- [ 
4-Phenethyl-[1,1'-biphenyl]-2,5-dicarboxylic acid (18)
To a solution of diethyl 4-phenethyl-[1,1'-biphenyl] -2,5-dicarboxylate (17) (1.61 g, 4.00 mmol) in 60 mL of ethanol was added 2.0 g of NaOH. The resulting mixture was heated to reflux overnight. After cooled to room temperature, the reaction mixture was concentrated under a reduced pressure. Acidification of the residue with a 10% HCl aq. solution resulted in white precipitate, which was collected by filtration, washed with water and hexane, and dried under vacuum yielding 1.32 g (95%) of 4-phenethyl- (18) was added 30 mL of anhydrous CH 2 Cl 2 , 3 mL of thionyl chloride, and 1 to 2 drops of anhydrous DMF successively. The resulting mixture was heated to reflux overnight. During this period the S11 insoluble diacid 18 was gradually dissolved in CH 2 Cl 2 . After cooled to room temperature, the resulting solution was concentrated under a reduced pressure to afford crude diacyl chloride, which was re-dissolved in 30 mL of anhydrous CH 2 Cl 2 . To the solution as cooled at 0 °C was carefully added 2.14 g (16.0 mmol) of anhydrous AlCl 3 . The resulting mixture was allowed to warm up to room temperature and stirred overnight, then slowly quenched with a 10% HCl aqueous solution and extracted with CH 2 Cl 2 . The organic layer was washed with water, dried over anhydrous Na 2 SO 4 , and concentrated under a reduced pressure. The residue was purified by column chromatography on silica using hexane/ CH 2 Cl 2 (1/1, v/v) as eluent, yielding 1.01 g (81%) of 13,14-dihydrobenzo [4, 5] cyclohepta[1,2-b]fluorene-5,11-dione (10) as pale yellow solid. The 1 H and 13 C NMR as well HRMS of compound 10 prepared from 18 are essentially the same as those of compound 10 prepared from 9.
DFT calculation details
Density functional theory calculations were employed with Gaussian 09 package, 1 utilizing the (U)CAM-B3LYP 2-4 level of theory with Pople basis set 6-31G* [5] [6] [7] for all molecules in the gas phase. NICS values at the (U)CAM-B3LYP/6-31G* level using the standard GIAO procedure (NMR pop=NCSall). 8 UV-vis-NIR absorption spectra of 5b and 5c in the closed-shell form were generated assuming an average UV-vis width of 4000 cm -1 at half-height using the SWizard program. Table S1 . Calculated (CAM-B3LYP/6-31G*) energy levels of compound 5b (closed-shell singlet). Table S3 . Calculated (CAM-B3LYP/6-31G*) energy levels of compound 5c. 
Fabrication and characterization of organic thin film transistors
(1) Dip coating thin films of 5b and fabrication of OTFTs
The substrate used in the fabrication is a highly n-doped silicon wafer with a 300 nm-thick SiO 2 layer on the top. To form dip-coated films, a 1 cm × 0.5 cm silicon wafer was immersed vertically in a 2.5 mg/ml solution of 5b in n-hexane and then was pulled up with a constant speed of 5.3 μm/s as controlled with a Longer Pump TJ-3A syringe pump controller.
To fabricate OTFTs, the solution-processed films were placed in a vacuum oven overnight to remove solvent residues. Then top contact drain and source gold electrodes were vacuum-deposited afterwards through a shadow mask onto the films by an Edward Auto 306 vacuum coating system with a Turbomolecular pump at a pressure of 4.0 × 10 −6 torr or lower, with a deposition rate of ca. 2 nm/minute to a thickness about 30 nm as measured by a quartz crystal sensor, and the resulting semiconducting channels were 50 μm (L) × 1 mm (W), 100μm (L) × 1mm (W), 150 μm (L) × 1mm (W), 50 μm (L) × 2mm (W) and 100 μm (L) × 2mm (W).
(2) Characterization of the films and OTFTs.
Polarized optical images of the dip coated films were obtained using Nikon 50IPOL microscope. XRD measurement with θ-2θ scan mode was carried out on a SmartLab X-Ray Refractometer. The current-voltage measurement of thin-film transistors was conducted using a 4PROBES TECH ST-102C probe station and a Keithley 4200 Semiconductor Characterization System in air under ambient conditions. 
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Appendix: NMR spectra of new compounds
